Combined treatment with dendritic cells and 5-fluorouracil elicits augmented NK cell-mediated antitumor activity through the tumor necrosis factor-alpha pathway.
Antitumor effects and mechanism of combined therapy with a dendritic cell (DC) vaccine and fluorouracil (5-FU) were investigated. Cytotoxic activity against MC38 cells, untreated or pretreated with 5-FU, was examined in splenocytes from mice inoculated with DCs: DCs pulsed with MC38 lysate or treated with LPS or both and untreated DCs. Inoculation with all types of DCs induced the significant cytotoxic activity of splenocytes, and pretreatment of MC38 cells with 5-FU significantly enhanced the cytotoxic activity of splenocytes. Depletion of natural killer (NK) cells, but not of CD8 or CD4 T cells, in the splenocytes from DC (without MC38 lysate-pulse or LPS treatment thereafter)-inoculated mice decreased the cytotoxic activity. The cytotoxic effect was eliminated by treatment with a monoclonal antibody (mAb) against tumor necrosis factor (TNF)-alpha and was partially inhibited by concanamycin A. Inoculation of mice with DCs upregulated TNFalpha expression on NK cells. MC38 cells pretreated with 5-FU exhibited enhanced expression of procaspase 8 and efficiently underwent apoptosis by TNF-alpha with activation of caspase 8. Although treatment with 5-FU upregulated Rae-1 expression on MC38 cells, the NK-cell-mediated cytotoxic activity was not suppressed by treatment with an anti-Rae-1 mAb or an antinatural killer group 2D mAb or both. These results indicate that combined therapy with a DC vaccine and 5-FU is a promising strategy for cancer treatment mediated by the tumoricidal activity of NK cells through the TNF-alpha pathway.